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Mortality reductions are possible through screening
Randomized trial results

e Breast (mammography) 8 RCTs — 15% U mortality?
- 40-49 RR death 0.85 (0.75-0.96)
« 50-74 RR death 0.78 (0.70-0.87)*

e Colon (I FOBT)** — 13-21% U mortality after 18 yrs
« 4 trials - (RR death 0.85 (0.78-0.92)
o New tests (FIT) higher sensitivity & specificity

e Lung (spiral CT)& — 3 trials +, 19% { mortality
o 4 trials — (RR death 0.81 (0.72-0.91)

Population-based observation (Pap test)
e Cervix — 20-60% U mortality
e Cervix —90% U Cervix cancer
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INelson 2009, *2002 analysis in Nelson et al 2009, ** Whitlock 2008, & Humphrey 2013
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PROSPR I -2011-2016

Document the screening process across 3 cancers

* Breast, Cervical, and Colorectal (CRC)
7 centers funded in 2011 (U54)

e 2 supplements for Cervical cancer 2013

* 1 coordinating center (UO1)

* Conduct projects relevant to understanding and
improving the process (U54)
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PROSPR Research Sites

PROSPR Statistical Coordinating Center
Fred Hutchinson Cancer Research Center

Geisel School of Medicine
at Dartmouth
Brigham and Women's
Group Health Hospital
Research Institute

Sloan-Kettering Institute for
Cancer Research

University of Pennsylvania
National Cancer Institute

Kaiser Permanente
Northern California

Kaiser Permanente
Southern California

Southwestern

*Lead Breast Site

*Lead Cervical Site
*Lead Colorectal Site

A Multiple PI Breast Site

A \ultiple Pl Colorectal Site
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The centers capture large diverse populations

Breast Cervical Colorectal US 2010
Age 18-89 | Age 18-89 Age 50-89 Census™**
n=309,346 |n=3,169,645 |N=2,381,109
Caucasian 74% 50% 59% 79-81%
race*
African- 16% 8% 9% 11-12%
American
race*
Hispanic 4% 25% 19% 8-14%
ethnicity*

* The balance to achieve 100% includes Asian Pacific Islander, Alaska Natives and those
reporting multiple races

**Females age 20+ and overall population age 50+
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Screening Process Variations Can Have a large Impact

- Breast — 309,346 Q| Cervical - 3,169,645 2 | Colorectal — 2,381,109

Provider 6482 /221 31,219/2,788 23,110/ 641
/facility

Lower Upper Lower Upper Lower Upper
% abnl 8.6% 10.7% 2.4% 6.3% 4.1% 7.0%
% eval 95% 98% 57% 84% 39% 76%
% Rxed 95% 100% 89% 100% 88% 98%

Breast Cancer has the least variation

(2.4%-6.3%) * 3,169,645 = 123,616 women
(76%-39%)82,381,109 = 881,010 people
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Organ-based projects =9 cross-center (35)

Breast — 34 Pubs/13 in progress
e Tomosynthesis vs screen/film — McCarthy et al INCI 2014
Digital breast tomosynthesis (n =15,571) vs digital mammography (n
=10,728)
Reduced recall (8.8% vs 10.4% p<0.001) — Penn
Verified in PROSPR study (8.7% vs 10.4% p<0.0001)

Cervical — 7 Pubs/ 9 in progress
e High-value improvements in US Screening Process ?

o Kim et al - Annals Int Med 2015 — Disease model
Added PROSPR data on frequency of events (abnl, bx, colposcopy)

$15,260/QALY —ve $19,530/QALY vs no screening
tbenefit in Quality Adjusted Life years > for adherence to 3 yr & bx

Colorectal - 33 Pubs/ 9 in progress —
e Adenoma Detection rate — NEJM 2014
« 314,872 colonoscopies by 136 gastroenterologists with 712 interval ca

e Each 1% tin adenoma detection = 3%linterval ca
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Variation in F/u after abnormal screen (abnl) —

Tosteson et al

7 cross-organ papers
published — 14 in process
e JGIM 12/2015
 Time —to F/u after
 Abnl mammogram
e Abnl Fit/FOBT
e Abnl PAP
* Breast — mature
* Colorectal — variation
within site (Kaisers)
e Cervical —slowest, now
adding site data
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What we still need to know

What organizational and provider factors affect the screening process?

e QOrganizational and provider team variables not recorded in automated records
and not standardized

e Comparison across cancers
e Breast vs. CRC vs. Cervical
e Lung cancer screening

« False positive evaluation effect

How to measure the quality of the screening process

o Effectiveness, safety, patient-centeredness, timeliness, efficiency, equity

Long-term effects of screening
e QOverdiagnosis?

e Adverse events among people who were screened negative

What interventions can improve the screening process?
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PROSPR Reilssuance

Greater emphasis on disparities

Expand data available for screening studies
o Increase longitudinal follow-up
o Add Lung cancer screening

Establish metrics of patient, provider and system factors that affect the
screening process

Evaluate quality of the screening process

o Effectiveness, safety, patient-centeredness, timeliness, efficiency,
equity

Intervene at some step in the process after screening occurs
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Organization & Funding

Research Centers (U54)

e 4 research centers (one cancer type per center)

e At least 2 systems of care (collaborative application)
e Representation of diverse populations

e S12M annual set aside

Coordinating Center (U01)
e Data aggregation
e Annual export of dataset
e QOversight of quality measurement across cancers
e S1.5M annual set aside
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Potential impact of PROSPR

After PROSPR, we should have:

Organizational and provider factors that can be changed to
improve screening

Ways of addressing differential screening across
race/ethnicity

Common measures of quality
Ways to intervene upon steps in the process

Ways to measure and achieve improved screening in the
United States
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Income across PROSPR centers

Table of ZCTA MedianIncome calc by PRC within organ group
PRC within organ group
Census ZCTA level statistic: e sillieeel el
Median income Dart/B&W | TUPenn UVT| GHRC| Kaiser| UTSW| GHRC| Kaiser| UTSW Total
Census database does not list 103 36 587 4845 1428 19 4068 1957 70
ZIP - -
PPT without ZIP 206 1036 703 285 28710 3 346 37046 30
Income Q1: =5§51.495 25004 64378 45842 37940 549831 48268 62590 Q05752 132007 1972701
203 478 408 16.7 222 722 192 236 741
Income Q2: $51,495-566,465 21970 22134 41768 35704 710108 12035 121473 944803 31324 1991499
17.8 16.4 371 377 242 18.0 373 24.6 17.5
Income Q3: 566,466-580,644 25149 14162 19599 56268 773182 5198 78467 Q87277 12691 1951993
204 105 174 247 264 7.8 241 252 71
Income Q4: =$80,645 51214 33888 5243 47717 705649 1331 63174 1015569 2471 2016256
415 252 47 21.0 272 20 194 26.5 1.4
Tatal 123427 134562 112452 227728 2023770 66332 325704 3833491 179483 7932440
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Geographic location & PROSPR
Centers

Table of RUCA calc by PRC within organ group
PR.C within organ group
CEIE D LT Lo Breast Colorectal Cervical
Urban Commute Area
indicator (version 2.0) Dart/B&W /| TUPenn UVT| GHRC| Kaiser| UTSW/| GHRC| Kaiser| UTSW Total
RUCA database does not list 8g 164 1879 4803 1827 11 4101 2271 30
ZIP
PPT without ZIP 206 1036 793 285 23710 8 346 37046 30
1: Metropolitan 103407 134064 20027 219773 2890357 66823 314266 3800674 179465 | 7747756
838 007 269 06.5 0.0 100.0 96.5 002 100.0
2: Micropolitan 13247 317 22493 6007 14372 12 8508 16445 37 51438
10.7 0.2 202 2.6 0.5 0.0 2.6 04 0.0
1: Rural 6787 103 38740 1900 14642 3 2807 16058 12 101144
55 0.1 528 0.8 0.5 0.0 0.9 04 0.0
Total 123441 134484 111160  227680( 2028371 OGE40 [ 325671 3833177 179514 7930338
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Insurance Coverage & PROSPR Centers

Table of Insurance by PRC within organ group
Insurance PRC within organ group
specification Breast Cervical Colorectal
(first non-missing) | DarttBW|UPenn| UVt GHC| Kaiser] UNM| UTSW)| GHC| Kaiser| UTSW)| Total
Missing/Unknown 4232  2565[113832 0 4315( 343108 1830 ¥ 2020 &
1: Medicaid 5735 16944 o B3s1| 115329 ol 3%63 445( 26347 5914 221241
3% 13% : 3% 3% : 22% 0% 1% 9%
2: Medicare 20084| 22525 0| 44054 561761 o  azi7| 72019 o@0Eis|  s123f1se0Tos
17% 17% | 13 15% : 2% 3% 3% %
3: Commercial 82158| 92455 o[ 270873] 3191389 a EsoE| 155077 1997225 3760(5303134
e | 32w 82% . %l BT% 58% 6%
4: Other 3629 S07 o| €300 0 ol 41503 4317 o 1239 SToas
3% % . 2% % . 23% 2% % 2%
5 Uninsured/ TOES SE7 D 0 0 ol 8sasm 0 o| sos11| 143187
medical assist T o e 0% AT% 0% 0% 6%
Total 119584 133119 0| 330118| 3869079 0| 177753| 232858| 20568B8| G66853(7886262
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PROSPR IlI: Data Infrastructure
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Population diversity differs across

centers

Breast Cervical Colorectal
Site A [ Site B | Site C [Site D[ Site E | Site F [ Site G| Site D | Site E | Site G
% % % % % % % % % %
White /9 | 53| 95 | 74|45 | 59| 10| 80 | 55| 18
Black 8 | 36 0 5 9 2 | 25| 4 9 | 37
Hispanic 9 2 2 6 29 | 34 |1 61| 4 | 22 | 39
Asian/PI 4 4 1 11 | 15 1 3 8 13 | 6
Am.Ind./AK 0 5 2 5 1 4 0 3 1 0
Native
/Other
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